Inhibition of dibutyryl cyclic AMP induced steroidogenesis in rat adrenocortical cells by the putative calcium antagonist TMB-8.
A significant proportion of the steroidogenic response of isolated rat adrenocortical cells to dibutyryl cyclic AMP does not require extracellular calcium, and this component is profoundly depressed by low concentrations of the putative calcium antagonist, TMB-8. The inhibition is reversed by either the readdition of calcium or the calcium ionophore A23187. The steroidogenic response to pregnenolone, whose mode of action does not require calcium, was not depressed by TMB-8. Corticotropin (ACTH)-induced steroidogenesis, which requires extracellular calcium, was markedly depressed by TMB-8, although enhanced cyclic AMP formation is only slightly depressed by this drug. Adrenal cortical microsomes possess an ATP-dependent 45calcium (45Ca2+) uptake system which responded to EGTA with a rapid efflux of 45Ca2+; EGTA-induced calcium efflux from this microsomal fraction was markedly reduced by a concentration of TMB-8 that blocked dibutyryl cyclic AMP-evoked steroidogenesis. TMB-8 produced a smaller but significant reduction of EGTA-facilitated 45Ca2+ efflux from a mitochondrial-enriched fraction. We interpret these results to mean that TMB-8 blocks the steroidogenic effect of dibutyryl cyclic AMP by interfering with the mobilization of a cellular pool of calcium that is probably localized to the endoplasmic reticulum. The physiological implications of these findings in relation to the complex interactions between calcium and cyclic AMP in adrenal steroidogenesis are discussed.